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Introduction 
Martin Marietta's study plan is submitted in accordance with 
DPD-696 (DR-1). The two major objectives of the plan are: to 
present our study approach, and to provide the standard for guiding 
the Liquid Rocket Booster (LRB) project. 
The plan presents our full compliance with the Request for 
Proposal (RFP) and its scope includes: (1) concise task plans; (2) a 
study flow diagram (depicting task interrelationships); ( 3 )  a study 
schedule of control points; ( 4 )  time-phased manloading and skills by 
task; (5) major subcontractors (with their areas of 
responsibility/management relationships identified); and (6) a list 
of required government-provided documentation. 
When approved by the Marshall Space Flight Center (MSFC), the 
study plan will serve as the primary study control document for the 
MSFC Technical Manager and the Martin Marietta Study Manager. There 
are no technical considerations or constraints that preclude Martin 
Marietta from successfully executing this study. 
1. Task Plans 
The task plans (Figure 1-1) provide a comprehensive descrip- 
tion of the work to be performed. Each plan is presented on a fold- 
out sheet that shows the task description, approach, timeframe, 
inputs/outputs, manloading, and management lead responsibility. The 
task plans form a basic element of the study management and control. 
2. Study Flow Diagram 
A logic network depicting tasks/subtasks, interrelationships, 
and time-phasing, is described in Figure 2-1. 
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3. Study Milestone Schedule 
Figure 3-1 defines the milestones and timelines for all tasks 
and subtasks. 
4 .  Time-Phased Man-Loading 
The tasks and labor classifications/skills required for this 
study effort are listed in Figures 4-1 and -2. 
5 .  Major Subcontractors 
The subcontractors who will assist us on this project are: 
Aerojet Tech Systems, Co.;  Honeywell, Inc., Space and Strategic 
Avionics Division; and Pioneer Systems, Inc., Aerospace Recovery 
Division. Their selection was based on their past and current 
experience and performance on similar programs. Each subcontractor 
is uniquely qualified in the areas they will support. All three 
subcontractors will report directly to the study manager, Mr. Thomas 
Mobley. Figure 5-1 provides the scope, task descriptions, and 
schedules for each subcontractor. 
6 .  Documentation Required 
Data are required from the following studies as described in the 
RFP: (1) Space Transportation Booster Engines (STBE); ( 2 )  Space 
Transportation Main Engines (STME); (3) in-depth analyses of the 
integration of candidate LRB concepts into the Space Transportation 
System (STS) flight system; and ( 4 )  the adaptation of LRBs into STS 
launch facilities and operations. 
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OF. POOR QUALITY 
TASK 7 240 ~ 1003 1 1199 ! 1635 1595 I 1463 I 1995 ! 2029 I 1278 185 12622 
OTS 144 ~ 43 ~ A3 j 43 43 43 43 43 1 43 160 648 
AERQJET SUBCONlRACT - 900 ! 900 I 1119 1127 1000 1 1000 - 1 ~ 6046 
HONEYWELL SUBCONTRACT . j 484 j 364 I 364 , 240 , 360 ! 488 - j - 2300 
CONlRACT MANHOURS 1398 ' 6320 ' 6486 j.6200 I 5993 1 6733 6057 4682 ' 1865 j 401 46135 
' TOTAL STUDY MANFOURS 1632 6674 ' 6782 6512 ' 6276 1 7005 i 6369 j 5072 ! 2177 463 I 49007 
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Figure 4-1 Task Levelflime-Phased Manhour Allocations 
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Figure 4-2 Task Level Labor Classifications (Includes Denver IDOD) 
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TASK DESCRIPTION 
Aerojet will perform five concurrent subtasks that define 
pressure-fed and pump-fed optimized propulsion system 
concepts. 
1. 
System Concept - Perform trade studies and analyses to 
determine an optimum pressure-fed propulsion system 
concept (i.e., chamber pressure, engine configuration, TVC 
systems, cosVschedule, etc.). 
2. Pump-fed Propulsion System Concept - Define an 
optimum pump-fed propulsion concept based on contractor 
supplied tank study and analyses data and on Aerojet prior 
in-house studies and programs. 
3. Booster Vehicle Configuration - Provide support to Martin 
Marietta in the trade analyses and the conceptual design of 
booster vehicle using both pump and pressure-fed propulsion 
systems and in the development of the selection criteria and 
weighting definition. 
4. Select Propulsion System Definition - Perform analyses 
and design efforts to define the selected propulsion system into the 
booster configuration and future growth concepts. 
5. Programmatics - Provide programmatic data on trade 
studies and selected propulsion systems (i.e., scheduleslcosts, 
technology requirements, test requirements, etc.). 
Pressure-fed Propulsion System Trades, Analyses, and 
Honeywell will perform four concurrent subtasks that define the 
LRB avionics and flight control systems concepts to be 
integrated into the booster vehicle configurations. 
1. 
Support MMMA in detailed and vehicle trade analyses with 
preliminary flight control definition and dynamic analyses. 
Assess impacts of MMMA supplied LRB configurations on 
existing STS flight controls and determine the extent of 
modifications required and identify any enabling technology. 
2. Flight Controls Integration into LRB/STS Selected 
Configurations - Perform the preliminary integration tasks to 
incorporate the modified and/or new elements of the STS flight 
controls system into the LRB system. Verify the systems with dynamics 
analyses for both nominal and malfunctioning flights (engine-out). 
Prepare and outline flight control and avionics concepts suitable 
for LRB/STS growth and/or future vehicle application. 
3. Flight Controls/Avionics System Definition - Develop for the 
selected configuration, avionics systems definition including drawings 
and supporting analyses. 
4. 
studies and selected flight controVavionics system (i.e., 
schedule/cost, technology requirements, test requirements, etc.). 
Preliminary LRB/STS Flight Control /Dynamic Analyses - 
Programmatics - Provide programmatic data on trade 
Pioneer will perform three subtasks that define the LRB system 
to be integrated into the booster vehicle configurations. 
1 .  
studies to identify recovery concepts to recover all or part of the LRB. 
Trades will also identify costlschedule and enabling technologies for 
sach concept. 
2. Recovery System Definition - Perform design and analyses to 
jefine the selected concept from Task 1 which will include component 
jefinition, vslume, weight installation requirements, etc. Support MMMP 
Nith integration of the system into the LRB vehicle design. 
3.  
selected recovery system (i.e., schedule/cost, technology 
.equirements, test requirements, etc.). 
Recovery System Trades - Perform analyses and trade 
Programmatics - Provide programmatic data on trade studies and 
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